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1. SCOPE

1.1Scope.Thisspecification
circuitbreakerswithopenframeand
ments,forshipboarduse.

coverslowvoltage,electricpower,air
removableconstruction,andtheirattach-

1.2Classification.Circuitbreakers
asspecified(seetable1,6.2.1and6.6).

ACB-900RC :ACB-2000HRC
ACB-901R ACB-2000RC
ACB-902R ACB-2002HRC
ACB-L600HRC AcB-2601R

Designation“’C’”isoptionalwhereshown.

shallbeofthefollowingtypes,

ACB-3200HR
ACB-4000HR
ACB-4001R
ACB-6400HR .

1.2.1Typedesignation.Circuitbreakertypedesignationsareasfollows:

ACB- Denotesanopenframeaircircuitbreaker.
xxx.x-Threeorfourdigitnumberwhichdenotestheratedcontinuous

currentofthespecificcircuitbreakertype.Uhenthe
lastnumberofthecircuitbreakertypeiseven(O,2,4,
6,8)theapplicationisforalternatingcurrent(a.c.)and
whenthelastnumberisodd(1,3,5,7,9)theapplication
isfordirectcurrent(d.c.).Thefinalnumberisusedto
showa changeinphysicalorelectricaldesignofthesame
currentrating.

\

Beneficialcomments(recommendations,additions,deletions)andanypertinent
datawhichmaybeofuseinimprovingthisdocumentshouldbeaddressedto:
Commander,NavalSeaSystemsCommand,SEA.55Z3,DepartmentoftheNavy,
Washington,DC20362byusingtheself-addressedStandardizationDocument
ImprovementProposal(DDForm1426)appearingattheendofthisdocument
orbyletter.

FSC5925
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C - This suffix when used, indicates that the

designed for duty as a’motor starter and
(Oc) coils.

circuit breaker is
has 3 overcurrent

H - This suffix indicates that the circuit breaker has a rated

a.c. ,short-circuit current greater than 50,000 amperes (A) .

R - This suffix indicates that the circuit breaker is a drawout-
mounted device, consisting of a removable component and a

stationary component. The stationary component is mounted in
an enclosure and the removable component can be withdrawm

from the enclosure and stationary component for maintenance

purposes.

2. APPLICABLE DOCUKENTS

2.1 Government documents.

2 .1.1 Specifications and standards. Unless otherwise specified, the fol-

lowing specifications and standards of the issue listed in that issue of the
Department of Defense Index of Specifications and Standards (DOOISS) specified

in the solicitation form a part of this specification to the extent specified
herein.

SPECIFICATIONS

FEDESL4L

QQ-S-365 -

wp-c-la42 -

MILITARY
MIL-P-i16 -
MIL-B-117 -
MIL-S-’3O1 -

MIL-C-915 -

MIL-E-917 -

MIL-L-3661 -

MIL-L-3661/ 54 -

NIL-L-3661/61 -
MIL-L-3661/63 -

MIL-P-15024 -

Silver Plating, Electrodeposited: General
Requirements For.

Cushioning Material, Plastic, Open Cell for

Packsging Applications.

.

Preservation, Methods of.
Bags, Sleeves And Tubing - Interior Packaging.
Shock Tests, H.I. (High-Impact); Shipboard Machin-
ery, Equipment And Systems , Requirements For

(Navy).
Cable And Cord Electrical, For Shipboard Use
General Specifications For.

Electric Power .Equipment, Basic Requirements
(Naval Shipboard Use) .

Lampholdera, Indicator Lights, Indicator-Light
Housings, And Indicator-Light Lenses , General
Specification For.

Lenses, Indicator Light, Style LC40.

Lampholder, Lights, Indicator (Housing) , Style LH94 .
Lampholder, Lights, Indicator (Housing) , Style LH96.

Plates, Tags And Bands For Identification Of
Equipment.

MIL-P-15024/5 - Plates, Identification.
MIL-M-15071 - Manuals. Technical: EauiDments and Systems Content

MIL-S-16036 -

MIL-E-17555 -

Requirements For.
Switchgear, Power, Naval Shipboard.

Electronic And Electrical Equipment, Accessories,
And Repair Parts ; Packaging And Packing Of.

2
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MILITARY(Continued)
MIL-B-81705 -

MIL-P-91997 -

STANDARDS

MILITARY
MIL-STD-105-

MIL-STD-130-
MIL-STD-167-1-

MIL-STD-L285-

BarrierMaterials,Flexible,Electrostatic-free,
Heat Sealable.
Pouches,Cushioned,Flexible,Electrostatic-free,
Reclosable,Transparent.

SamplingProceduresAndTablesForInspectionBy
Attributes.
IdentificationMarkingofUSMilitaryProperty.
MechanicalVibrationsOfShipboardEquipment
(TypeI- EnvironmentalAndType11- Internally
Excited).
MarkingforElectricalandElectronicParts.

2.2Otherpublications.Thefollowingdocumentsforma partofthis
specificationtotheextentspecifiedherein.Theissuesofthedocuments
whichareindicatedasDoDadoptedshallbetheissuelistedinthecurrent
DoDISSandthesupplementthereto,ifapplicable.

AMERICANNATIONALSTANDARDSINSTITUTE(ANSI)
C37.05-Valuesofa SinusoidalCurrentWaveandaNormal-

FrequencyRecoveryVoltageforACHigh-Voltage
CircuitBreakers.

C37.50- Low-VoltageACPowerCircuitBreakersUsedin
Enclosures,TestProceduresfor.

(ApplicationforcopiesshouldbeaddressedtotheAmericanNational -
StandardsInstitute,Inc.,1430Broadway,NewYork,NY10018.)

(Industryassociationspecificationsandstandardsaregenerallyavailable
forreferencefromlibraries.Theyarealsodistributedamongtechnicalgroups
andusingFederalagencies.)

2.3Orderofprecedence.Intheeventofa conflictbetweenthetext
ofthisspecificationandthereferencescitedherein,thetextofthisspeci-
ficationshalltakeprecedence.

3. REQUIREMENTS’

3.1Qualification.Circuitbreakersfurnishedunderthisspecification
shallbeproductswhicharequalifiedforlistingontheapplicablequalified
productlistatthetimeset-for

3.2Generalrequirements.

3.2.1Ungroundedcircuits.
circuits.

3.2.2Ambienttemperature.
in an ambienttemperaturefrom O

openingofbids-(see4.3and6.3).

CLrcuitbreakersshalloperateinungrounded

Circuitbreakersandattachmentsshalloperate
to50degreesCelsius(“C).
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3.2.3 Parts. The following parts, when used with circuit breakers and

atcachmenrs, shall be in accordance with the requirements Of MIL-E-917:

Resistors and rheostats
Capacitors

Switches
Motors
Wire
Relays
Terminal boards

Terminal lugs

Semiconductor devices (other than integrated circuits )

Semiconductor integrated circuits

3.2
location

4 Interchangeability. The circuit breaker assembly, except for
of secondary wiring disconnecting devices shall be readily inter-

changeable within the same type regardless of the manufacturer (see figures

1 to 9). In no case shall parts be physically interchangeable or reversible

unless such parts are also interchangeable or reversible with regard to function,

performance and strength.

3.2.5 Safety. To ensure maximum personnel safety and to minimize equip-
ment casualties, the safety requirements of MIL-E-917 shall be adhered to during

che design and nuinufacture of the circuit breakers and their attachments.

3.3 Detail requirements. Unless otherwise specified herein, equipment

shall Conform co MI L-12-917. Components shall be free of mercury or mercury
compounds, and materials shall be asbestos-free.

3 .3.1 Recovered materials. Unless othervise specified herein, all equip-
ment, material, and articles incorporated in the prOducts cOvered by this sPeci- “

ficatlon shall be new and shall be fabricated using materials produced from

recovered materials to the maximum extent practicable without jeopardizing the
intended use. The term “’recovered materials- means materials which have been

collected or recovered from solid waste and reprocessed to become a source of

raw materials, as opposed to virgin raw materials. None of the above shall be

interpreted to mean that the use of used or rebuilt products is allowed under

this specification unless otherwise specifically specified.

3.3.2 Ratings of circuit breakers. Circuit breakers and attachments shall

conform to the requirements shown in table 1, as specified (see 6.2.1).



Generalratingsof circuitbreakertypea andattachment.

CIRCUITBREAXBRTYPE: ACB- 900R 901R 902R1600HR

Ratedcontinuouscurrent (amperes) 900 900 900 1,600
(See6.5.15)

2000R 2601RI 3200HRI 4000HRI 4001RI 6400ktR
1 I 1 1

2,000

500

50,000

--

50,000

2,000 I 2,000 2,600
I

3,200
I
4,000

I
.4,00066400

T500 500
--

Ratedmaximumvoltagel~ a.c. (wlta)
andfrequency 60hertz 500 -- 500 500

d.c.(volts) 355

Maxinterrupting rating
rated symmetrical
ehort-circuit
current(amperea)

a.c.(ace
6.5.14)
60hertz 42,000 --

d.c. (Bee
6.5.16) — 50,000

--L50,000 85,000 -- 85,000 85,000
I

— 100,000
I I I

?5,000 -- — 150,000 --

Ratedshort-timecurrent~l
(amperea)(ace 6.5.17) I Woodaooo25,000 50,000 50,000I100,00050,000185,000]85,000]100,000]100,000

IRatedshort-timecurrent
duration(seconds) I 0.5I 0.5 I 0.5 0.5

w
0.5I 0.75I 0.75I 0.751 0.750.5

Operatingmechaniadl I Manual I YsslYEsl Yssl-- r’s -- I -- -- I -- I -. I I ‘---TYES YES

4 5

3 3

2/3 2/3

lElectric I YES! YESI YESI YES J+=---l “s! “s! ‘ESYES

4I)lmensiana Figureno. I 1I 2 I 3 I 4 6 7 1 8 9

2 3 3 2 3

2 2 2 2 3

Iv LV Iv Iv Iv “

10 10 10 14 13

3 2,3,4 2,3,4 1,2,3,4 1,2,3,4
— ,

Numberof poles I 31 2 I 313 3

2/3Numberof overcurrentcofls or solid-
1

2/3 2
I

2 2/3
ntateaen80ra

Overcurrentcoils and
aenaora

Time-current
characteristlca

Iv—.
10 10 I 13

Timebandno. j 1,2,31 2 11,2,3,411 ,2,3 1,2,3



CINCIIITBKE.4KEKTfPE: ACB- 900R 90iK 902R 1c+20HR 2000R 2000)1R 2002Hff 2601R

ATTACIIMENTS

F.le.rrlcclosingmech.nlm OPTION OPT10M OPTION STD OPT10N 3Tu STV srD
(,.. 3.4.2.2.3.?)

.—. —- ——— —. —. .—..

A,,XlliarYswitches Numberof 8 6 10 8 B 8 12 8
(s,. 3.4.2.9) contacts — z%—320011U 4!1,1OIIRAooli 6&001!K

2TD STD 3TD m

8 8 12 12

\Lockout de.,ce(*ee 3.4.2.14) I Optionalfor all CICCUIL breakertype.

Heclwnlcalpc.sltl..i.dlcator Requiredforall.Irc.itbreakertype.
(See 3.4.2.2.&)

_.—. — —.

Sccottd.cy disc.nneccl.8device. Requ[cedfor all clcc.it breakerCypes,unless .Cherwlsesfmcifled (me 6.2.1)
(,,, 3.&.2.7)
—

Bypass,wltch (see3.4.2.10) optimal for ail circ.ltbreakertypes

.
Indlcat.r light(see 3.4.2.8) Provi.lom for m.ntin~ required(.. all cfm.ft b.e.ker types;

Fumlehed only when specified(see 6.2.1)

Ilold-closedmchanism (s,,3.4.2.11) opt 0pc Not opt opt opt Opt opt of!t ~P, N.t f@t
Reqd Reqd Reqd

unde.vo1ta8etripdevice (see 3.4.2.12) OPtfonalfor .11 ciccuLt breaker tyPee (Bee 6.2.1)

slumt tclp device(see 3.4.2.13) Keq.ired for electricallyoperatedclrcultbreakers(me 3.4.2.2.1.2)

(s.. fOOcn.te8at c.P of mm page)
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AfVoltageratingsapplyto maincurrent-carryin’gparts. Operating
attachmentsshallbe of voltagesspecifiedin 6.2.1.

~~ Amperevaluesapplyto circuitbreakerswith overcurrentcoilsor
sensorsof❑aximumcurrentratingwithinthecircuitbreakertype.

31Allelectricallyoperatedcircuitbreakershaveprovisionformanual
operationinabnormalconditions(see3.4.2.2.3.2).

4/mengeneralpurposemotorapplicationisspecifiedforcircuitbreaker
typeACB-902R,figure11isapplicable.Whenspecialpurposemotor
applicationisspecifiedforcircuitbreakerty~~,&CR-q~2Rzfi~~~rei2
isapplicable.

3.3.3Generalexamination.Circuitbreakersandattachmentsshallpass
thegeneralexaminationof4.6.1.

I
3.3.3.1Creepageandclearancedistances.Creepageandclearancedistances

I shallbeinaccordancewithMIL-E-917.Unlessotherwisespecified(see6.2.1),I setC spacingsandenclosedtypeofenclosureapply.Mountingscrews,fittings,
handles,andadjustingknobsshallbeconsideredgroundpotential.

3.3.4Endurance.Circuitbreakersandattachmentsshallbesubjectedto
themechanicalandelectricalendurancetestsof4.6.2withoutfailure,anyevi-
denceofmeasurablewear,ordevelopmentofoperatingirregularitiesinanypart.

3.3.5Inclinedoperation.Circuitbreakersandattachmentsshalloperate
satisfactorily,whensubjectedtotheinclinedoperationtestsof4.6.3.

3.3.6Short-timecurrentdutycycleperformance.Circuitbreakersshall.
performtheirshort-timecurrentdutycycleinaccordancewiththetestsof
4.6.4forthecurrentsanddurationsshownintableI. Theyshallnotexceed
thetemperatureriselimitsoftableIIduringthetests,orafter,while
carryingratedcontinuouscurrent.Circuitbreakersshallpasstheshort- ‘
circuitcurrentdutycycleperformancetestsof4.6.5,aftertheshort-time
currentdutycycleperformancetests.

TABLE11.Temperatureriselimits.

Maximumtemperaturerise‘Maximumtemperaturewith
Parts aboveambient 50”Cambient

(“c) (“c)

Insulation(see3.4.1.3)
ClassA
ClassB
ClassF
ClassH

Terminals~1
Contacts

mechanical
c::&i:7

65
80
105
130
70
80

80

105
130
155
180
120
130

130

~iThetemperatureriseofterminalsandmechanicaljointsshallnotexceed—
85°Cattheendofthe5minute150percentratedcurrenttestsof4.6.6.2.

7



MIL-c-17587B(SH)

3.3.7 Interrupting current duty cycle performance. Circuit breakers

shall perform their short-circuit current duty cycle in accordance with the
tests of 4.6.5, for the currents shown in table I. Circuit breakers shall be

in the same mechanical condition after the tests as before the tests. After

the tests, circuit breakers shall pass the dielectric withstanding voltage
test”of 4.6.9 and shall carry rated current at rated voltage, without exceeding

150 percent of the temperature rise values of table II.

I 3.3.8 Temperature rise performance. Temperature rises shall no? exceed

the values indicated in table II when circuit breakers and attachments are

tested in accordance with 4.6.6 through 4.6.6.3. When a spray tight installation

is specified (see 3.4.2.3 and 6.2.1), the maximw allowable ambient temperature

1

shall be 90”C. Circuit breakers and attachments shall pass the insulation

resistance test of 4.6.10, after the temperature rise test of 4.6.6.

3 .3.8.1 Shunt trip auxiliary contacts temperature rise. The temperature

rise of the auxiliary contacts for” shunt trip devices shall not exceed the
values listed in table II during or after the electrical endurance tests of

4.6’.2.2.

3.3.9 Shock. Circuit breakers and attachments shall be subjected to
the test specified in 4 .6.7 , and shall perform as specified in 4.6.7.1. If

anti-shock devices are utilized, they shall not interfere with the specified

performance of the overcurrenc protective devices in the event of simultaneous
shock and tripping ac”tion.

3.3.16 Vibration. Circuit breakers and attachments. ahdl be subjected to
the test specified in 4.6.8, and shall perform as specified in 4.6.8.1.

3.3.11 Dielectric withstanding voltage. With the exception of small

motors and solid-state overcurrent trip devices, circuit breakers and attach-

ments shall withstand for a period of 1 minute a 60 hertz (Hz) voltage of twice
the normal voltage plus 1000 volts (V) when applied in accordance with the

dielectric withstanding voltage tests OE 4.6.9, prior to the interrupting

current duty cycle performance rest of 4.6.5. They shall also withstand 60
percent of the original test voltage when the dielectric withstanding voltage
test of 4.6.9 is performed, subsequent to the interrupting current duty cycle

performance test. The dielectric withstanding voltage for small motors shall
be 900 V.

3.3.12 Insulation resistance. Insulation resistance shall be not less
than 10 megohms. Circuit breakers and attachments shall be subjected to the
test specified in 4.6.10 immediately after the tests of 4.6.5, 4.6.6, and 4.6.9.

3.3.13 Special tools. Special tools shall not be required for the removal
of the circuit breakers from the front of its specified enclosure except for

drawout wrench. Uhen special tools are required for maintenance, the tools

shall be supplied as specified (see 6.2.1).

8
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3.4Designandconstruction.

3.4.1Generaldes”ignandconstruction.

3.4.1.1Painting.Circuitbreakeriuetalpartsnothavingacorrosion
resistanttreatment,ornotfabricatedofcorrosionresistingmaterialofthe
typesspecifiedinMIL-E-917,shallbepreparedandpaintedinaccordance
withMIL-E-917,withtheexceptionthatonlyonecoatofgrayenamelshallbe
applied.Touchiug-upispeLmiite6fotmarksorscratchesduetoassembly,
testing,orotherfactoryhandling.

3.4.1.2Silverplating.Current-carryingconnectionsshallbesilver-
platedinareasofcurrent-carryingcontactwithlugs,terminals,busties,
andscrewbolts.SilverplatingshallbeinaccordancewithQQ-S-365,with
theexceptionthatthesilverplateshallbenotlessthan0.0002inchthick.
Thecontactsurfacesofallbusbarsshallbesilveredupto1inchpastthe
jointarea.

3.4.1.3Insulation.ElectricalinsulationshallbeaminimumofclassB,
inaccordancewithMIL-E-917,exceptthatcoilsandwiresmaybeminimumof
classA,inaccordancewithMIL-E-917.

3.4.1.4Contactreplacement.Allcircuitbreakercontactsshallbe
replaceableinthefield.

3.4.1.5Electricalarcenclosures.Electricalarcenclosuresshallcon-
finethearctotheenclosureunderallspecifiedoperatingconditions. -

3.4.1.6Insulatedbarriers.Whenspecified(see6.2.1),barriersof
insulatingmaterial,inaccordancewithMIL-E-917,shallbeprovidedtoprevent-
arcingfromthecircuitbreakertothespecifiedenclosure(see3.4.2.3).The

I barriersshallbeprovidedasa partofthecircuitbreaker.
I

3.4.1.7Orientationofd.c.poles.Whenfacingthefrontofd.c.circuit
breakers,theleft-handpoleshallbethenegativepoleandtheright-handpole
shallbethepositivepole.

3.4.2Detaildesignandconstruction.

3.4.2.1Drawou&mountedconstruction.Circuitbreakersshallbeof
drawout-mountedconstruction,consistingofa removableelement(see6.5.18)and
a stationaryelement(see6.5.20).

3.4.2.1.1Frame.Circuitbreakerframesshallbeofsteel,opentype
structure,whichprovidesaccessibilityformaintenancepurposes,adjustment
ofdevices,andnecessaryreplacement,ofovercurrentprotectiondevicesinthe
field.Heatingoftheframe,duetostraymagneticfields,shallbekeptto a
minimum.

3.4.2.1.2A~i.nement.Wherenecessarytopreservealinement,contacts,
blocks,andsimilarpartsshallbeprovidedwithsuitabledowels.
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3.4.2 .1.3 Withdrawal interlock mechanism. Circuit breakers shall be
provided with an interlock device which prevents the circuit breaker from

being withdrawn or inserted in the closed position.

3.L.2. I.4 Test position. h%en specified (see 6.2.1), circuit breakers

shall be provided with a test position in addition to the connected and with-

drawn positions for its removable component. In the test position, the breaker

shall operate manually or electrically without energizing the circuit breaker
main contacts. Control circuitry si~aii cemain energized.

3.4.2.2 Operating mechanisms (see 6.5.8).

3 .4.2.2.1 Simultaneous operation. All poles of the circuit breaker shall

be operated from a common shaft. Arcing contacts shall make contact before and

break contact after the main contacts, when making and breaking the circuit.

3.4.2 .2.2 Quick-break operation. The operating mechanism of circuit

breakers shall be such that the arcing contacts are quick-break under all con-
ditions of manual, electrical and automatic tripping.

3.4.2 .2.3 Closing.

3.4.2 .2.3.1 Manual closing. Unless otherwise specified (see 6.2.1),

circuit breaker types with a rated short-circuit current of 50,000 A or less
shall be provided with handles for manual operation. The handles shall be
adaptable for dead-front, flush-mounted circuit breaker applications. The

force necessary to manually operate the circuit breakers shall not exceed that “
which can be quickly and readily exerted by a human operator. When the handle

is used to charge a closing spring, the position of the charging spring shall

be readily discernible.
.

3.4.2 .2.3.2 Electric closing. Circuit breakers with a rated short circuit
capacity of 50,000 A or less when specified (see 6.2.1) and with a rated short

circuit capacity over 50,000 A shall be electrically operated by means of
electric closlng devices. These devices may be a motor, solenoid, or stored
energy system, which consists of a closing spring (see 6.5.4) or springs charged

by an electric motor with an electrical or mechanical closing release (see
6.5.3). The closing device shall permit the main current-carrying contacts to
close and carry the specified rated short-time current for the specified time

duration (see table I). A repeated closing (pumping action) of the circuit
breaker, when closing against a short-circuit (low voltage) condition, shall not
be permitted. The closing time, with rated voltage applied, shall not exceed

0.1 second. All wiring and control devices necessary for electric operation,

including rectifiers used to supply closing energy, shall be installed on the
removable equipment of the circuit breaker. A transformer, when necessary for
reducing a circuit breaker’s control voltage; may be mounted on the rear of
the stationary element of the circuit breaker or supplied loose for mounting in

the circuit breaker’s enclosure , as specified (see 6.2.1). Electrically operated
circuit breakers shall be provided with means for manual maintenance closing and
manual opening. A shunt trip device (see 3.4.2.13) shall be provided. A manual

operating handle shall be provided for each circuit breaker or for a group of

circuit breakers, as specified (see 6.2.1). The nominal control voltage and
their ranges, when measured at the terminals of the operating motors or solenoids
with full operating current, shall be as specified in table 111.

10
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TABLEIII.Closingmechanismcontrolvoltages.

Directcurrent Alternatingcurrent
I i

Nominalvolts I Range(volts) I Nominalvolts I Range(volts)I

120 90to130 120 90to135
250 175to353 450 360to500

3.4.2.2.3.3Circuitbreakerswitha stored-energy,spring-actuated
closingmechanismshallalsobeprovidedwitha meansforslowclosingofthe ‘
maincontactsformaintenancepurposes,aswellasanemergencymanualclosing
underabnormalconditions.Themechanismtochargea storedenergysystem
mustbeabletosustainanundervoltageconditionfor15secondswithout
sl~stainingdamageoraneedforrealinement.

3.~.2=2.4Mechanicalpositionindicators.tCircuitbreakersshallbe
urovidedwithmechanicalindicatorswhichshowwhetherthemaincontactsofthe
circuitbreakerareopenedorclosed.Theindicatorsshallbeplainlyvisible
ataminimumangleof45degreesfromeithersideoftheindicator,whenthe
circuitbreakerisinstalledinitsspecifiedenclosure(see3.4.2.3).

\
3.4.2.2.5Trip-free.Circuitbreakersshallbemechanicallyandelectri-

callytrip-freeandtrip-freeinanyposition,underallconditionsofoperation.

3.4.2.3Mountinganddimensions.Maximumoutlineandmountingdimensions
forthecircuitbreakertypesshallbeasshownonfigures1through9,as
applicable.WhenaMIL-S-16036standardizedswitchgearunitornonstandardized
switchgearunitisspecifiedastheenclosureforthecircuitbreakers(see
6.2.1),thecircuitbreakersshallbemountedandoperatedintheswitchgear
unit.Studsortappedholes,retai”nernutsorthreadedinsertsshallbepro-
videdintherearofthestationaryelementasshowninfigures1 through9 for
blindboltingtotheswitchboard.Boltsshallbeprovidedandshallresista
highimpactmechanicalshocktest,inaccordancewiththerequirementsof
MIL-s-16036.

3.4.2.4Electricalconnections.Circuitbreakersshallbeprovidedwith
connectionsonthebacksideforallcable,busbar,andsecondarywiring.
Studterminalsorlugterminalsconnectedtothecircuitbreakershallnot
turninamannerthatwillreduceelectricalclearances.

3.4.2.5Wiring.Eachdeviceforremotecontrolofthecircuitbreakers
mountedontheremovablecomponentofthecircuitbreakershallbecompletely
wiredandconnectedtothesecondarydisconnectingdevices.Wiresshallbe
bundledandsecuredtothemaximumextentpossible,topreventdamagefrom
vibration.Eachwiremorethan8 incheslongandallwirescombinedina
bundleshallbemarkedoneachendincompliancewithMIL-s-16036.

3.4.2.6Overcurrentprotection.Circuitbreakersshallbeprovidedwith
overcurrentprotectionasspecified(see6.2.1).Overcurrentprotectionmaybe
long-timedelay(see3.4.2.6.3),short-timedelay(see3.4.2.6.4),instantaneous
(see3.4.2.6.5),oranycombinationoft!~esetypes.

11
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3.4.2 .6.1 Overcurrent trip devices. OverCurrent

shall be electromechanical or solid-state (see 1.2 and
features shall be readilv accessible and insulated for

trip devices (see 6.5.10)

6.2.1). All adjustable

safety of operating

personnel. Adjustable sittings, other than for long-the delay devices, shall

be sealed against tampering with the setting. Trip characteristics, in accord-

ance with 3 .4.2.6.3 through 3.4.2.6.5, shall be provided as specified (see 6.2.1).

3.4.2.6.2 Overcurrent coils and overcurrent sensors. Overcurrent coils

or overcurrent sensors (see 6.5.12) shall be provided for the circuit breakers
as specified (see 6.2.1), with ratings and pickup settings as shown in tables

IV, V or VI, as applicable. For circuit breaker type ACB-902R general (table

IV), general purpose motor (table V) or special purpose pump motor application
(table VI), overcurrent coils shall be provided. as specified (see 6.2.1).

12



TABLEIV.Generalratingsandpickupcurrentsettingsforovercurrentcoflsandsensors.

Maximum
instantaneous

tripAI
Longtime

delaysetting

Coilor
sensor
ratin&/

Amperes

320
400
480
560
640
800
900

Shorttime
delaysettingType

Amperes Amperes Amperes

6400
8000
9600
11200
12800
16000
18000

2400
2400
3200
10000
10000

ACB-900R

ACB-901R

640
840
960
1120
1280
1600
1800

500
640
720
840
960
1280
1320

840
960
1280
1400
1600
2100
2340

640
800
960
1120
1280
1600
1800

840
960
1280
1400
1600
2100
2500

---
---
---
---
--.

250
400
640
840
960
1280
1400
1600
2100
2500

960
1280
1600
1800
2100
2400
2700

---
---
---
2100
---

320
500
840
960
1280
1600
1800
2100
2400
2700

1280
1800
2100
2400
2800
3200
3600

1600
2100
2800
3200
3600
4000
4800

---
---
—-
5400
6000

---

720
---
---
---
1200
---

400
480
640
900

?/1200

---
---
---
---
---

800
960
1280
---
-—

---
---

960
1320
---

---
---
---
---
---

—-
---
-—
---
---

---

240
570
---
---
720
---
---
1200
.-.

---
---
---
---
-—

4
U
a)w-
VJx

160
250
400
500
640
720
840
960’
1280
1320

500
640
-—

200
320
500
640
840
960
1120
1280
1600
1800

640
840
——

250
400
640
840
960
1280
1400
1600
2100
2340

200
320
500
640
800
960
1120
1280
1600
1800

400
720
1120
1280
1800
2100
2400
2800
3200
3600

500
840
1400
1600
2100
2800
3200
3600
4000
4800

2000
2300
5000
6400
8000
9600
11200
12800
16000
18000

100
160
250
320
400
480
560
640
800
900

320
400

—— .

ACB-902R

4/—

.
840
960.—

640
800
—.

840
960
-—

960
1280
—.

1280
1800.—

1600
2100——

6400
8000— ——

---
---

—.
ACB-2000R
.— —.

Seefootnotesatendoftable.



TABLE IV. General ratings and pickup current settings for overcurrent coils and sensors. - Ccmtinued

coil (

senso

ratin

Amper(

480
560
640
800
1000
1200
1400
1600

——

2000
2000

Maximum

instantaneous!

trip II

Long time

delay setting

Short time

delay settingType

Ameres Amperes

720
840
960

1280

i600
1800

2100
2400
—

3000
3000

.–

960
1120
1280
1600
2100
2400
2800
3200
. —

4000
4000

1120

1280

1600

2100

2400

2800

3600

4000

5000

5000

750

1250

2000

3000

4000

5000

960
1120
1280
1600
2100
2400
2800
3200
—
---
-—

900
1500
2400
3600
4800
6000

3200
---
---

4000:
4800
5600~
6400

A

—

BOOO

1280

1400
1600
2100
2400
2800
3200
4000
.—

4000
4000

1600

1800

2100
2400
3200
3600
3600
4800
—

6000
6000

1500
2500
4000
6000
8000
.0000

.-.
---
---

6000
8000
8400
9600
— —

2000

2800

3200

3600

4000
4800
6000
6000
8000
— —

10000
10000

21OC
240C
280(
320C
400C
480C
480C
600C
——

800C
8000

9600

11200

12800

16000

20000

24000

28000

32000
—— ——

32000

40000

---
---
---

1200
---
1800
---
2400
—
---
---

ACD-1600HR

.
4-

ACB-2000R

ACB-2000HR

.—— —

ACB-2000RC
ACB-2000HR

300
500
800
1200
1600
2000

600
1000
1600
2400
3200
4000

450
750
1200
1800
2400
3000

---
---
---

3200
3600
4200
4800
—

6000

600
1000
1600
2400
3200
4000

1200
2000
3200
4800
6400
8000

6000

10000

16000

24000

32000

40000

8000

14000

22000

---
---
---
---
---
---

---
---
---
-—
---

ACB-2002HR

1600

2600

2600

2000
2400
2800
3200

——

4000

---
---
---

4000
4BOO
5600
6400
——

8000

---

4000
---

---
---
---
---

---

---
---
---

4800

6000

7000

8000
-—

,0000

---
---

0000
ACB-2601R -—

12000

4800

6000

6600

8000
— —

10000

8000
---

---

---
—

---

40000
48000
56000
64000

—— _—

68000

---

AC8-3200HR
---
---

— —

---

— — ——

ACB-4000R

See footnotes at end of table.
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TABLEIV.’Generalratingsandpickupcurrentsettingsforovercurrentcoilsandsensors.-Continued

Type.

ACB-4001R

ACB-6400HR

Coilor
sensor
ratingl.,

Amperes

400
800
1200
2000
4000

4800
5800
6400

Longtime
delaysetting

Amperes

600
1200
1800
3000
6000

7200
8700
9600

800
1600
2400
4000
8000

9600
11600
12800

1000
2000
3000
5000
10000-
12000
14500
16000

Shorttime
delaysetting

Amperes

800
1600
2400
4000
8000

9600
11600
12800

,

1200
2400
3600
6000
12000

14400
17400
19200

1600
3200
4800
8000
16000

19200
23200
25600

2000
4000
6000
10000
20000

24000
29000
32000

---
---
---
---
---

---
---
--.

---
---
---
---
---

---
---

Maximum
instantaneous

trip~i

Amperes

4000
8000
12000
20000
40000

60000
68000
68000

AlContinuouscurrentrating.
?.ITheinstantaneoustripdeviceshallbecapableofbeingsetattheplaceofmanufacturefrom

fivetimesthecoil~rsensorratingtothemaximumpickupsetting-specified.

u

3_/coilratin8isspecialandinexcessofthecircuitbreakertsratedcontinuous current.Whenspeci-
fied,thetemperatureriserequirements(see3.3.8)mayexceedeachlimitoftableIIby10°C.

!_/SeetablesVandVIforpickupcurrentsettingsofovercurrentcoilsforcircuitbreakertype
AcB-902Rwhengeneralpurposemotororspecialpurposemotorapplicationisspecified
(see3.4.2.6.2and6.2.1).
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TABLE V.

coil

rating I
——

Amperes

125

150

200

225

300

350

500

600

900

Coil ratings and pickup current settings for overcurrenc coils for
circuit breaker typ e AcB-902RC for general purpose motor application.

Adjustable long time

delay settings

.

L15

135

180

200

270

315

450

540

---

—

Amg
s

125

150

200

225

300

350

500

600

900

res
.

140

170

225

255

340

395

56S

675

985

-

155

185

250

280

375

435

625

750

L125

Short time

r

Factory

delay settings setting I
—------

_

625

750

1000

1125

1500

1750

2500

3000

4500

Ampe
-

750

900

1200

1350

1800

2100

3000

3600

5400

es
=

875

1050

1400

1575

2100

2450

3500

4200

6300

==4====
1000 !

1200

1600

1800

2400

2800

4000

4800

7200

1500

1800

2400

2600

3600

4200

6000

7200

10800

Maximum

settingl/

Amperes

2100

2100

3200

3200

5000

5000

10000

11200

18000

.~f The instantaneous trip device shall be capable of being set at che factory

from five times coil rating to the maximum pickup setting specified.

TABLE VI. Coil ratings and pickup current settings for overcurrent coils for
circuit breaker type Acl+902RC for special purpose motor application.

Instantaneous

coil Adjustable long time Short time Factory Maximum
rating delay sectlngs delay settings setting settin&/

Amlle*.. Amn. r.. Am.eres Anmeres Aumeres

I 125 115 125 140 155 — — 1000 2000 2100

250 250 280 300 320 890 950 1000 ~1 5000

900 — 900 985 1125 — 3000 4000 6000 18000

1/ The instantaneous trip device shall’be set at the factory from five times—
coil rating to the maximum pickup setting specified.

~/ 1500, 2800, 3000, 3600.

16
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3.4.2.6.3Long-time-delaytripelement.Thelong-time-delaytripelement I

shallhavethefollowingcharacteristics:

(a) The operatingcharacteristicsshallconformtofigure10,11,
12,13or14,asapplicabletothecircuitbreakertype,at
temperaturesbetween30and70°C.Thecharacteristics
applyforsingle-poleoperation,foranytwopolesinseries
andforthreepolesinseries.

(b)Anadj~st~bic;L=kLT.currentsetting,as specified(see6.2.1),
whichisreadilyaccessibleandadjustabletovaluesspecified
intableIV,V orVI,asapplicabletothecircuitbreakertype,
foreachtripcoilorsensorrating.Thecalibrationpoints
shallbemarkedona scaleinamperes.Themaximumerrorfor
eachcalibrationpointshallnotexceedplusorminus10percent.

3.4.2.6.4Short-time-delaytripelement.Theshort-time-delaytrip
elementshallbedirect-actingandshallfunctioninaccordancewithpredeter-

1 minedcharacteristictime-currenttripbands,eachhavinga lowerlimitdeter-
minedbytheresettabledelaytimeforthatparticularsettingandanupper
limitdeterminedbytheoperatingtime,includingthetolerancepermittedin
3.4.2.6.4.1.

3.4.2.6.4.1Short-time-delaypickupsettings.Short-time-delaypickup
currentsettingsneednotbereadilyadjustable,butshallbesetattheplace
ofmanufacturetoanyofthesettingsspecifiedintableIV,V orVI,as
applicabletothecircuitbreakertype(see6.2.1).Themaximumerrorforany
currentsettingshall’notexceedplusorminus10percent.

I
3.4.2.6.4.2Short-time-delaybandsettings.Theoperatingtimeneedgot

bereadilyadjustable,butprovisionshallbemadefortheshort-time-delay.
bandsettingsspecifiedintableI. Theoperatingcharacteristicsshallconform
to figure10,11,12,13or14,asapplicabletothecircuitbreakertype,at
temperaturesbetween30and70”C.Thecharacteristicsapplyforsingle-pole
operation,foranytwopolesinseriesandforthreepolesinseries.Values
,ofoperatingtime,andresettabledelayshallnotfalloutsidethepredetermined
short-time-delayband.

3.4.2.6.4.3Short-time-delaybandidentification=me short-time-delay
bandidentificationnumberandname,inaccordancewithfigure10,12,13or
14,asapplicabletothecircuitbreakertype,shallbeindicatedonthe
identificationplateoftheshort-time-delaytripelement.

3.4.2.6.5Instantaneoustripelement.Theinstantaneoustripelement
shalltripthecircuitbreakerwithnointentionaltimedelay.Theelementmay
haveapickupcurrentvaluewhichisnotreadilyadjustable,butsetatthe
placeofmanufacture,asspecified(see6.2.1),fromfivetimesthetripcoil
orsensorratingtothemaximuminstantaneoustripsettingspecifiedintable
IV,V orVI,asapplicabletothecircuitbreakertype,foreachovercurrent
coil”orsensorrating.The”pickupcurrentvaluesettingshallbeaccurateto
withinplusorminus10percentforsettingsupto10timesthetripCO~l
ratingand plus or minus20 percentfor settingsabove10 timesthecoil rating.

17
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3 .4.2.6.6 Overcurrent trip device .aPeraticmal checks.

3 .4.2.6.6.1 Electromechanical overcurrent trip device. Electromechanical

overcucrent trip devices shall be so arranged that when the removable component

of the cirCuit breaker is in the withdrawn position, the device can be manually

operated to trip the breaker.

3.L.2.6.6.2 Solid-state overcurrent rrip device. Solid-state overcurrent
trip ?:vic:s chall have provisions for determining that tne device is runccioning

and that no parts have failed. The devices s-hall have a power source which can

be applied to check the overload calibrations and recalibrate.

3 .4.2.7 Secondary disconnecting devices. Unless otherwise specified

(see 6.2.1). each manually ouerated circuit breaker shall be furnished with a

secondary disconnecting device consisting of a minimum of seven contacts.

Each electrically operated circuit breaker shall be furnished with a secondary
disconnecting device consisting of a minimum of 21 contacts. Each contact

shall consist of a stationary and movable component and each component shall

be provided with a screw-type terminal for fastening of the control wiring.
All parts of the circuit breaker which require connection to external wiring
shall be connected to the secondary disconnecting devices of the circuit

breaker.

3.h.2.7.l Location and rating. Connections for external wiring to the

secondary disconnecting device shall be locaced on the back of the circuit
breaker. The screw terminals shall be readily accessible for making the wiring

connections or for maintenance inspection, The wiring connections for ACB-902
shall be accessible from the front. Each contact shall have a rated continuous
current of 15 A and a rated short-time current of 250 A for 3 seconds. The

contacts shall have a voltage rating of 500 V for a.c. circuit breakers and
.

250 V for d.c. circuit breakers.

3.4.2.8 Indicator light. Unless 6therwise specified (see 6.2.1), circuit

breaker face plates shall have provisions for the ❑ounting of one indicacor
light in ACB-902R and two lights, type LH94/4 of MIL-L-3661/61 for a.c. circuit

breakers or type lH96/6 of MIL-L-3661/63 for d.c. circuit breakers. The indicator
light shall be provided only when specified (see 6.2.1), tith a lens style
l,C40 of MIL-L-3661/54. Lens coloring shall be as specified (see 6.2.1).

3.4.2.9 Auxiliary switches. Unless otherwise specified (see 6.2.1),
circuit breakers shall be provided with an auxiliary switch having the minimum
sets of contacts shown in table 1. ‘fhe sets of contacts shall consist of an

equal number of ‘a” and “b’. stages.

3.4.2 .9.1 Location and contacts. The auxiliary switch shall be mounted
I for access from the front of the circuit breaker and shall be so arranged that

the switch cover or complete switch can be removed within the width of the

circuit breaker base. Each stage of the auxiliary switch shall be a complete
pole and convertible to either an “a” or “b.” contact. Auxiliary switches shall
have a minimum rated continuous current of 15 A arid a rated voltaee of 500 V for

a.c. circuit breakers and 250 V for d.c. circuit breakers. Auxil~ary switches

shall interrupt fhe current specified in table VII. These switches shall pass
the tests of 4 .6.2 and 4 .6.5 without requiring realinement or replacement.

18
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TABLEVII.Interruptingcurrentratingsforauxiliaryswitches.

Rated Non-inductive 1/Inductive–
volts (amperes) (amperes)

120d.c. 11 6.25
250d.c. 2 1.75
115a.c. -?- i5.00
450a.c. ;; 5.00

11Theinductancerepresentsthecircuitbreakershunttripcoilandshall
beusedfortestpurposes(see4.6.18).

3.4.2.10By-passswitch.Normallyclosedlimitswitchesshallbemounted
onthestationarycomponentorstationarysecondarydisconnectandhavea con-
ductiveratingequaltotheinterruptingratingoftableVII,andbereadily
wiredtothestationaryterminalsofthesecondarydisconnect.Theseswitches
shallpassthetestsforauxiliaryswitcheswithouttheneedforalinement
orreplacement.Theswitchshallactivatebetweenthetestpositionofthe
circuitbreakerandthedisconnectpointofthesecondarydisconnects.The
switchesshallonlybefur~ishedwhenspecified(see6.2.1).

3.4.2.11Hold-closedmechanism.Circuitbreakersshallhaveprovisions
fortheinstallationofa hold-closedmechanism(see6.5.6).Thehold-closed
mechanismshallbeprovidedonlywhenspecified(see6.2.1).

3.4.2.12Undervoltagetripdevice.Whenspecified(see6.2.1),anunder-
voltagetripdeviceshallbeprovided.Thedeviceshallbesimpleandcompact=
withoutintentionaltimedelayintrippingandshallbeconnectedtoeitherthe
lineorloadterminals,asspecified(see6.2.1).Thedeviceshallhavea
continuousdutyratingandshalloperatedirectlyonthetripmechanismof
thecircuitbreaker.Thenominalvoltagesandoperatingvoltagerangesshall
beasspecifiedintableVIII(see6.2.1).Thespecifiedpickupvoltagesshall
applytoa coldcoil(approximately25”C).

TABLEVIII.Voltagesforundervoltagetripdevices.

Nominal Operating Pickupvolts Dropout
voltage voltagerange (maximum) voltagerange

250d.c. 175to355 175 100to25
450a.c. 360to500 360 290to45
120a.c. 90to135 90 Above15

L

3.4.2.12.1Automaticreset.Thedeviceshallautomaticallyreset;
afterithasdroppedoutandtrippedthecircuitbreakeronreducedvoltage,
itshallresetautomaticallyonrestorationofvoltagetothepickuplevel.
Theresetmaybeelectricalormechanicalbycircuitbreakeraction.
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3.4.2.12.2 Protection of the device. When the device is mounted fn the

open, at the front of the circuit breaker, the device and connecting wires shall

be fully insulated without exposed terminals and connections. The word ‘“DANGER’”

shall be marked in red on the device.

3.4.2.13 Shunt trip device. W“nen specified (see 6.2.1), a shunt rrip

device shall be provided. The device shall be simple and compact and shall
have remote control. Devices shall be available for tripping from either an
a.c. or d..c. voltage source, anti in some instances, both may be required on the

same breaker, when specified (see 6.2.1). The nominal voltages and their

operating ranges shall be as specified in table IX (see 6.2.1).

TASLE XX. Voltages for shunt trip devices.

Direct current Alternating current

Nominal Operating Nominal Operating
voltage voltage range volt age voltage “range

1/20s 25 to 180 115 80 to 130
120 70 to 140 450 360 to 500
250 175 to 355

For use on circuit breakers to be tripped from variable voltage exciters.
Unless othervise specified (see 6.2.1), the tripping current shall not

exceed 30 A at the maximum voltage.

3.4.2.14 Undervoltage lockout device. men specified (see 6.2.1), the

under voltage lockout device shall be capable of continuous energization. When

energized ~he lockout device shall not affect the circuit breaker operation.

The lockout device shall not trip a closed circuit breaker. It Will prohibit

closing of an open circuit breaker when deenergized.

3.5 Designation and marking. Identification plates and other desigmcfng

mxrkings for circuit breakers shall be in accordance with NIL-STD-130 and type
A, B or C of NIL-P-15024 and MIL-P-15024/5. Plates shall be installed on and

furnished as part of the circuit breaker. Plates shall be attached to the part

of the circuit breaker whic”h will not ordinarily be renewed during normal
service life, and be located in a readily accessible position where they can

be read at all times without danger to personnel.

3.5.1 Markings for attachments and small components. Markings for

attachments and small components shall be in accordance with MIL-STD-1285.
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I

3.5.2Identificationplates.Thedatamarkedonidentificationplates
shallincludethefollowing:

Onremovable
Data element On componentsA/

Nomenclatureoftheitem x x
Manufacturer’snameandcatalognumber x x
Manufacturer’stype x x
Yzzzc<~a~ufa~rure x
Manufacturer’sserialnumber x
Navycircuitbreakertypedesignation x
Ratedvoltageandfrequency x x
Numberofpoles x
Currentrating(s) x x
Calibration x
Nationalstocknumber x x
BlankspaceforGovernmentinspector’sstamp x x\

~fComponentsincludeattachmentsandothercircuitbreakerparts,suchas
auxiliaryswitches,overcurrentprotectiondevices,shunttripdevices,
undervoltagetripdevices,relays,closingmotorsandsolenoids,and
rectifiers.

3.5.3Warningplate.Circuitbreakersshallbeprovidedwithaplateto
warnthatifthepowersourceisconnectedtothecircuitbreakerbottomstuds,”
mostofthecurrent-carryingpartsarealive,eventhoughthecircuitbreaker
isintheopenposition.Theword“WARNING”shallbe in prominentred letters.
The warningplateshallbelocatedwhereitcanbeeasilyreadbyanoperator..

3.5.4Informationplate.Aninformationplatecontaininginstructions
forpositioningofthecircuitbreakerinthetestposition,shallbeprovided
whereapplicable(see3.4.2.1.4).

3.6Technicaldata.Thecontractorshallpreparedrawings,certification
datasheets,andtechnicalmanualsInaccordancewiththedataorderingdocuments
includedinthecontract(see6.2.2,6.2.2.1,6.2.2.2,and6.2.2.3).

4. QUALITYASSURANCEPROVISIONS

4.1Responsibilityforinspection.Unlessotherwisespecifiedinthe
contractorpurchaseorder,thecontractorisresponsiblefortheperformanceof
allinspectionrequirementsasspecifiedherein.Exceptasotherwisespecified
inthecontractorpurchaseorder,thecontractormayusehisownoranyather
facilitiessuitablefortheperformanceoftheinspectionrequirementsspecified
herein,unlessdisapprovedbytheGovernment.TheGovernmentreservestheright
toperformanyoftheinspectionssetforthinthespecificationwheresuch
inspectionsaredeemednecessarytoassuresuppliesandservicesconformto
prescribedrequirements.
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4.1.1 Inspection system. The contractor shall establish and maintain an
inspection system program plan in accordance with the data ordering document
included in the comtract or order (see 6.2.2).

4.2 Classification of inspection. Inspections requirements specified
herein are classified as follows:

(a) Qualification inspection (see 4.3).

(b) Quality conformance inspection <see 4.*j.

4.3 Qualification inspection. Qualification inspection shall be conducted

at a laboratory satisfactory to the Naval Sea Systems Command (NAVSEA) (see 6.3),
on sample units produced with equipment and procedures used in production.

Qualification shall consist of the examination and tests of table X1 for circuit

breakers and table XII for the attachments.

4 .3.1 Sample size. One circuit breaker of each type, in accordance with

table X, shall be subjected to qualification inspection. Long-time-delay,

short-time-delay, and instantaneous overcurrent trip devices shall be provided
for each test sample. Each test sample shall include one attachment of each
type and rating.

4.3.2 Authorization for qualification tests. Prior to authorization of

qualification tests, two copies of the drawings specified in 3.6 shall be

submitted to NAVSEA for review.
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Numberof
sample
units

1

1

1

1

1

1

Applicable
sample
note

1

2

3

4

5

6

ACB-
900R

x

ACB-
901R

x

TABLEX. Circuitbreakertestsamples.

4CB-
]02R

x

ACB-
200011R

ACB-
1600HR

x

ACB-
2000R

x

ACB-
2002HR

x

ACB- ACB-
2601R3200HR

x

x

—..

ACB-
iooom
—.

x

ACB-
4001R

x

ACB-
640011R

x
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Sample note 1 -

Sample note 2 -

Sample note 3 -

Sample note 4 -

Sample note 5 -

Sample note 6 -

A. C., electrically operated circuit breaker, 3-pole, with
maximum trip coil rating, having the short-time-delay

element set at maximum time band (no. 1), the pickup set

at the standard setting which most closely approximates
LOO percent of trip coil rating, and with the instantaneous

trip set at the maximum pickup.

Same as sample note 1, except minimum time band ‘(no. 3) .

Same as sample note 1, except special maximum time band
(no. 4).

D.c. , electrically operated circuit breaker, Z-pole, with

maximum trip coil rating, having the short-time-delay
element set at minimum time band (no. 3), the pickup

set ac the standard setting which most closely approximates
400 percent of the trip coil rating, and with the instan-

taneous trip set at the maximum pickup.

A.c. , electrically operated circuit breaker, 3-pole, with

maximum sensor rating, having the short-time-delay element

set at minimum time band (m. 1), the pickup set at Lhe

standard setting which most closely approximates 4 times

the sensor rating, and with the instantaneous trip set
at the maximum pickup.

A.c, , electrically operated circuit breaker, 3-pole, with

maximum trip coil rating, having the short-time-delay

element set at maximum time band (no. 4), the pickup set

at the standard setting which most closely approximates

400 percent of trip coil rating, and with the instantaneous

trip set at the maximum pickup.

4.3.2 Inspection routine. Circuit breakers shall be subjected to the
inspections specified in table XI. Attachments shall be subjected to the

inspections specified in table XII. Tests may be in any convenient order
except as otherwise noted.
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TABLEXI.Qualificationinspectionofcircuitbreakers.

Requirement Testmethod
Inspection paragraph paragraph

Generalexamination 3.3.3 4.6.1

Endurance 3*3.4 4.6.2

Inclinedoperation 3.3.5 4.6.3

Short-timecurrentdutycycle
performance 3.3.6 4.6.4

Interruptingcurrentdutycycle
performance 3.3*7 4.6.5

Temperaturerise 3.3.8 4.6.6,4.6.6.2

Shock 3.3.9 4.6.7

Vibration 3.3.10 4.6.8

Dielectricwithstandingvoltage 3.3.11 4.6.9

Insulationresistance 3.3.12 4.6.10

Testposition 3.4.2.1.4 4.6.11

Trip-freeoperation 3.4.2.2.5 4.6.12

Calibrationofover~urrenttripdevices 3.4.2.6 4.6.13

I

I
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I .x

Inspection

General examination

Endurance

Inclined operation

Temperature rise

Shock

Vibration

Dielectric with-

standing voltage

Insulation resistant

Operation

Interrupting per-

formance

Voltage range

Closing time

TABLE XII. Qualification inspection of attachments.

[requirement

paragraph

3.3.3

3.3.4

3.3.5

3.3.B

3.3.9

3.3.10

3.3.11

3.3.12

1/.

3.4.2.9

2/—

1.4.2.2.3.2

,ockout

lecha-

nlsm

4.6.1

4.6.3

4.6.6

4.6.7

4.6.8

4.6.9

4.6.10

4.6.14

$lectric

:losing

riechanisn

4.6.1

4.6.7

4.6.3

4.6.6

4.6.7

4.6.8

4.6.9

4.6.10

4.6.15

4.6.15

4.6.15

echanical

position

indicatox

4.6.1

4.6.7

4.6.7

4.6.8

econdary

discon-

nect ing

device

4.6.1

4.6.3

4.6.6

4.6.7

4.6.8

4.6.9

4.6.10

4.6.16

1

nd 1-

.ator

ight

.6.1

.6.3

.6.6

.6.7

.6.8

.6.9

.6.10

.6.17

Hold-

closed

uxlliary mecha -

witches nism

4.6.1 4.6.1

4.6.7 -

4.6.3 4.6.3

4.6.6 -

4.6.7 4.6.7

4.6.8 4.6.8

4.6.9 4.6.9

4.6.10 4.6.10

4.6.18 4.6.19

4,6.18 -

4.6.18 -

Under-

voltage

trip

device

4.6.1

4.6:20

4.6.3

4.6.6

4.6.7

4.6.8

4.6.9

4.6.10

4.6.20

4.6.20

1/ Refer to requirement paragraphs listed in table I.

~1 Table 111 for electric closing mechanism; 3.4.2 .9.1 for auxiliary switches; table VIII for undervoltage

<hunt

trip

device

4.6.1

$.6.21

$.6.3

\.6.6

$.6.7

!.6.8

$.6.9

i.6.10

!.6 .21

i.6.21

—
trip device and table IX for shunt trip device.
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I
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I
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4.3.3Failures.Oneormorefailuresshallbecauseforrefusalto
grantqualificationapproval.

4.4Qualityconformanceinspection.

4.4.1Inspectionof productfor delivery. Inspectionof productfor
deliveryshallconsistof groupsA and B inspectionof 4.4.1.2and 4.4.1.3.

4.4.1.1Inspectionlot.Aninspectionlotshallconsistofallcircuit
breakersandattachmentsofthesametype,design,voltage,frequency,andcurrent
rating,producedunderthesameconditions,andofferedforinspectionatonetime.

4.4.1.2GroupA inspection.GroupA inspectionshallconsistofthe
generalexaminationtestspecifiedin4.6.1.

4.4.1.2.1Samplingplan.Statisticalsamplingandinspectionshallbe
inaccordancewithMIL-STD-105forgeneralinspectionlevelII.Theacceptable
qualitylevel(AQL)shallbe1.5.

4.4.1.2.2Rejectedlots.Ifaninspectionlotisrejected,thecontractor
may reworkittocorrectthedefects,orscreenoutthedefectiveunits,andre-
submitforreinspection.Resubmittedlotsshallbeinspected.Suchlotsshall
beseparatefromnewlotsand’shallbeclearlyidentifiedasreinspectedlots.

4.4.1.3GroupB inspection.GroupBinspectionshallconsistofthe
inspectionsspecifiedintableXIII,intheordershown,andshallbemadeon
sampleunitswhichhavebeensubjectedtoandhavepassedthegroupA inspectia.

TABLEXIII.GroupB inspection.

RequirementTestmethod”
Item Inspection paragraphparagraph

Circuitbreakers Dielectricwith-
standingvoltage 3.3.11 4.6.9

Calibrationof”over-
currenttripdevices 3.4.2.6 4.6.13

Lockoutmechanism
Electricclosing-mechanism
Secondarydisconnectingdevices
Indicatorlight Dielectricwtth-
Auxiliaryswitches standingvoltage 3.3.11 4.6.9
Hold-closedmechanism
Undervoltagetripdevice,
Shunttripdevice

Electricclosingmechanism 4.6.15
Auxiliaryswitches Voltagerange 1/ 4.6.18
Undervoltagetripdevice

—
4.6.20

Shunttripdevice 4.6.21

1/Seenote2oftableXII.—
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4.4 .1.3.1 Sampling plan. Samples subjected to group A inspection shall
be subjected to group B inspection.

4 .4.1.3.2 Failures. If one or more sample units fail to pass group B

inspection, the sample shall be considered to have failed and the entire 10C
shall be rejected.

4.4 .1.3.3 Rejected lots. If an inspection lot is rejected, the. contractor

may rework it to correct the defect, or screen out the defective units, and

resubmit for reinspection. Resubmitted lots shall be inspected using tightened

inspection. Such lots shall be separate from new lots, and shall be clearly

identified as reinspected lots.

4.5 Inspection of packaging. Sample packages and packs and the inspection

of the preservation-packaging, packing, and marking for shipment and storage
shall be in accordance with the preparation for delivery requirements of the
documents specified in the contract.

4.6 Test procedures.

4.6.1 General examination. Circuit breakers and attachments shall be sub-

jected to a thorough examination to determine that the material, workmanship,

safety to operating personnel, design, and construction are in conformance with
this specification and the applicable drawings. The examination shall be
conducted using the classifications of defects in table XIV, for guidance.

TARLE XIV. Classifications of defects for general examination.

Categories

Critical
1

2

3

4

5

6

Majo~
101

102

103

104

Defects

Creepage and clearance distances not as specified.

Insulation not as epecified.

Arc enclosures not adequate.

Insulated barriers not as specified.

Orientation of d.c. circuit breaker poles not as
specified.

Electrical connections not as specified.

Silver plating not as specified.

Contacts not readily replaceable.

Circuit breaker frame not as specified.

Alinement not as specified.

28

Applicable

paragraph

3.3.3.1

3.4.1.3

3.4.1.5

3.4.1.6

3.4.1.7

3.4.2.4

3.4.1.2

3.&.l.4

3.4.2.1.1

3.4.2 .1.2



.

M1L-c-17587B(SH)

TABLEXIV=classificationsof defectsfor generalexamination.- Continued

Applicable
stegories Defects paragraph

4ajor
105 Manualhandlenotadaptablefordead-front, 3.4.2.2.3.1

flush-mountedcircuitbreakerapplication.

106 Allelectricclosingdevicesnotmountedon 3.4.2.2.3.2
theremovableelementofthecircuitbreaker;
controltransformerlocatednotasspecified.

107 Shunttripdevicenotprovidedforan 3.4.2.2.3.2
electricallyoperatedcircuitbreaker.

108 Manualoperatinghandlesnotprovidedasspecified 3.4.2.2.3.2
forelectricallyoperatedcircuitbreakers.

109 Mechanicalpositionindicatornotprovided. 3.4.2.2.4

110 Outlineandmountingdimensionsnotasspecified. 3.4.2.3

111 Wiringnotasspecified. 3.4.2.5

112 Devicesforovercurrentprotectionarenotprovided 3.4.2.6
asspecified.

113 Secondarydisconnectingdevicesnotprovidedas 3.4.2.7
specified. >

114 Provisionsforindicatorlightorindicator 3.4.2.8
lightnotfurnishedw specified.

115 Auxiliaryswitchesnotprovidedasspecified. 3.4.2.9

116 By-passswitchesnotprovidedasspecified. 3.4.2.10

117 Provisionsforhold-closedmechanismorhold- 3.4.2.11
closedmechanismnotfurnishedasspecified.

118 Undervoltagetripnotprovidedasspecified. 3.4.2.12

119 Shunttripnotprovidedasspecified. 3.4.2.13

120 Undervoltage.lockoutdevicenotprovidedasspecified.3..4.2.14

inor
m Designationandmarkingnotasspecified. 3.5

202 Specialtoolsrequiredtoremovethecircuit 3.3.13
breakerfromthefrontofitsenclosure.

203 Paintingnotasspecified. 3.4.1.1

29
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4 .6.2 Endurance. Circuit breakers shall be subjected to the endurance

tests of 4 .6.2.1 and 4 .6.2.2 under the following standard conditions:

(a) Mechanical endurance test - no power applied to the circuit

breaker primary studs, close-open operation shall be accomplished
by the manual operating mechanism on all circuit breakers.

(b) Electrical endurance test - power applied to the circuit breakers,

at, rated voltage and current , as specified in cable XV.

At the completion of each endurance test, the circuit breakers shall be closely
examined to identify any evidence of measurable wear or develo~ment of oDerating
irregularities in any part.

TABLE XV. Circuit breaker electrical endurance test cycles of operation.

Maximum
Total Amperes Amperes on a.c. power factor

Circuit number of circuit circuit (lagging) or
breaker close-open breaker breaker d.c. time constant
type cycles close open (X/R)

ACB-900R 4,000 900 900 l_l
ACB-900RC 10,000 6,000 900 1/
ACB-901R 4,000 900 900 0.02;0 0.06
ACB-902R 25,000 5,400 900 1/
ACB-1600HR 1,000 8,000 1,600 7/
ACB-1600HRC 10,000 8,000 1,600 it
ACB-2000R 1,000 2,000 2,000 T/
ACB-2000RC& HRc 10,000 8,000 2,000 71
ACB-200ZHRC 10,000 .8,000 2,000 T/
ACB-2601R 1,000 2,600 2,600 0.02To 0.06

ACB-3200HR 1,000 3,200 3,200 0.8
ACB-4000HR 1,000 4,000 4,000 0.8
ACB-4001R 6,000 “4,000 4,000 0.02 to 0.06

ACB-640011R 1,000 6,400 6,400 0.8

1/ The lagging power fac~or for circuit breaker close shall be 0.25 maximum—
and for circuit breaker open shall be 0.80 maximum..

4 .6.2.1 Mechanical endurance test. Circuit breakers shill be operated at
any convenient speed of operation for at least 1,000 close-open operation cycles.

4 .6.2.2 Electrical endurance test. Circuit breaker types rated up to
1,600 A shall be operated four times a minute for 10 minutes, in accordance
with 4 .6.2 and table XV. Circuit breaker types rated above 1,600 A shall be

operated three times a minute for 10 minutes in accordance with 4 ,6.2 and
table XV. The circuit breakers shall be electrically operated when an electric
operator is provided. The remainder of the tests for all circuit breaker types
shall be conducted at no less than one close-open operation every 2 minutes.

When more than one auxiliary trip device is provided, the tripping shall be
equally divided among the devices.
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4.6.2.3Endurancetestsequence. The endurancetestshallproceedall
otheroperationaltestsexceptthe operationaltestsmay be includedin the
totalcountof the endurancetest.

4.6.3Inclinedoperation.Circuitbreakersandattachmentsshallbe
subjectedtoaninclinedoperationtest.Thetestshallbeconductedwiththe
circuitbreakerinclinedforward,backward,and to each side,at an angleof
30 degreesfrom thevertical,position. The circuitbreakershallcarryits
ratedcontinuouscurrentwheninclinedineachofthefourdirections.The
followingvaluesshallbedeterminedwhenthecircuitbreakerisinclinedin
eachofthefourdirections,inaccordancewiththetestsforcalibrationof
overcurrenttripdevices(see4.6.13):

(a)Eachovercurrenttripelementpickupcurrentsetting.
(b)Operatingtimeofthelong-time-delayelementat150

percentofpickupcurrent.
(c)Operatingtimeoftheshort-time-delayelementat250

percentofpickupcurrent.

AllspecifiedattachmentsshallbeoperatedwhenthecircuitbreakerisInclined
ineachofthefourdirections.

4.6.4Short-timedutycycleperformance.Circuitbreakersshallbesub-”
jettedtotheirrated,short-timecurrent,asshowintableI,atrated‘oltage~
~oraperiodofcurrentflowwithtimedurat,ionasshownintableI. Tempera:
tureriseshallbemeasuredduringthetestandthecircuitbreakersshallbe
subjectedtothetemperaturerisetestof4.6.6,afterthistest.Theshort--
circuitdutycycleperformancetestsof4.6.5shallbeccnductedafterthe
short-timedutycycleperformancetest.

4.6.4.1Short-timecurrentcharacteristics.Theshort-timecurrentis
expressedinrootmeansquare(rms)symmetricalA andismeasuredfromthe ‘
envelopeoftheavailablecurrentwaveat0.5cyclesaftercurrentis
established.Forthree-phasecircuits,thesymmetricalcurrentvalueshallbe
theaverageofthephasecurrents.Circuitbreakersshallperformtheirshort-
timecurrentdutycyclewithalldegreesofcurrentasymmetryproducedby
three-phasecircuits,havinga short-circuitlaggingpowerfactorof0.15
orgreater(X/Rratioof6.6orless).

4.6.4.2Short=timecurrenta.c.testcircuit.A.c.testcircuitsshallbe
inaccordancewiththetestcircuitsfortheinterruptingdutycycleperformance

I tests(see4.6.5).
I 4.6.4.3Short-timecurrentd.c.testcircuit.D.c.circuitbreakersmay

betestedfortherequiredshort-timecurrentonana.c.circuitinwhichthe
peakcurrentsdonotexceedthespecifiedlevelofshort-timecurrent.

4.6.5~ Circuitbreakers
shallbesubjectedtotheirratedshort-circuitcurrent,asshownintableI,
atratedvoltage,inaccordancewiththeduty.cycleof4.6.5.1.Temperature
riseshallbemeasuredafterthetestinaccordancewith4.6.6.Circuit
breakersshallbesubjectedtothedielectricwithstandingvoltagetestof
4.6.9followingthetest.Norepairsorreplacementofpartsshallbere-
quiredafterthetestforthecircuitbreakerstoperformasspecified.
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4.6.5.1 Interrupting current duty cycle. The short-circuit current duty

cycle of circuit breakers with instantaneous overcurrent trip elements, shall

consist of an opening operation, followed by a Z-minute interval, then by a
close-open operation and after a S-minute interval, by another close-open

operation.

4.6 .5.2 ~ current characteristics. The short-circuit current

is expressed in IHIS symmetrical amperes and is measured from the envelope of the
&vail able current wave at 0.5 cycle aftei currer,: is estd’blfshed. For
three-phase circuits, the symmetrical current value shall be the average of
the phase currents. Circuit breakers shall perform their short-circuit current
duty cycle with all degrees of current asymmetry produced by three-phase cir-
cuits, having a short-circuit power factor of 0.15 lagging or greater (X/R

ratio of 6.6 or less). The rms symmetrical current that verifies the short-

circuit and short-time (see 4.6.4) current rating shall be calculated in
accordance with ANSI c37 .05.

4 .6.5.3 Interrupting current a.c. test circuit. A.c. test circuit and
test procedures shall be in accordance with the requirements of ANSI C37. 50,
as modified by the requirements of this specification.

4.6.5.4 Interrupting current d.c. test circuit. In d.c. test circuits,
the test shall be performed on a one-pole basis. The current measured shall

—. ..
I be the maximum value.. The test circuit shall be so adjusted that the initial

rate of current rise is within the limits of 2,000,000 and 3,000,000 A per

second.

4.6.6 Temperature rise. Circuit breaker9 and attachments shall be operated

I
in their specified enclosures (see 3.4.2.3) at maximum rated continuous current.
on all main contacts. overcurrent coils and auxiliaries which can be enerzized

continuously until a constant temperature is reached. Enclosure provisio~s of
the circuit breaker and attachment shall, be as specified (see 6.2.1). If no
enclosures are specified, test enclosures simulating the minimum volume compart-
ment of a MIL-s-16036 standardized switchgear unit shall be used. The observed

temperature rises shall not exceed the values specified in 3.3.8. The following
test conditions shall be observed:

(a) Temperature rises shall be determined by thermocouples and
thermometers. The bulbs shall be placed in such a position

that they make the maximum practicable contact with the parts
whose temperature is to be measured, and shall he attached in
accordance with ANSI C37 .50. Temperature of auxiliary contacts

and switches do not require monitoring.

(b) Circuit breaker enclosures shall be protected from drafts and
from abnormal heat convection by a shield, if necessary.

(c) Copper bus bars shall be used for connecting to the top scuds,

and cable shall be used for connecting to the bottom studs.
Size of the bus bar and cable shall be as specified in table XVI.
The copper croae-section of the leads shall remain constant for
at least 3 feet from each stud on the circuit breaker.

(d) Temperature rise shall be recorded at the hottest point where
the current-carrying part is in touch with insulating material.

All coils shall be measured by the resistance method.
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Circuitbreakersshallpasstheinsulationresistancetestof4.6.10,afterthe
temperaturerisetest.

TABLEXVI.Sizesofcablesandbusbarsformakingtemperaturerisetest.
t Continuous
Circuit current
breaker rating
type (amperes)

I

[ ACB-900RC

ACB-901R

ACB-902R

ACB-1600HRC

ACB-2000HRC

ACB-2000RC

I I
ACB-2002HRC

ACB-2601R

ACB-3200HR

ACB-4000HR

ACB-4001R

ACB-6400HR

900

900

900

1600

2000

2000

2000

2600

3200

-4000

4000

6400

Cable
quant;ty

per terminal
Cahl.e
size~/

300MCM

300MCM

300MCM

400MCM

400MCM

400MCM

400MCM

400MCM

400MCM

400MCM

400MCM

400MCM

Busbar.
quantity
perphase

1

L

2

2

2

2

2

3

2

4

4

4

Busbar
size
(inches)?/

2.5X 1/4

2.5X 1/4

1.5x 1/4

3.0x 1/4

4.0x 1/4

4.0x 1/4

4.0x 1/4

3.0x 1/4

6.0X 1/4

6.0x“l/4j

8.0X 1/4

~/InformationregardingcableiscontainedinMIL-C-915.Cableshallbe
stripped2 feetorless.

?/InformationregardingbusbarsiscontainedinMIL-S-16036.
~~Connectwithbusadapterofminimumlengthpossible.

4.6.6.1Durationoftest.,Thecontinuous-currenttestshallbeperformed
forsucha periodoftimethatthetemperatureriseoftheterminalsofthe
testenclosurewillnothaveincreasedbymorethan1.O*Cduringeachoftwo
successive30-minuteintervalsasindicatedbythreesuccessivereadings.If
thetemperatureriseattheendofthesecondintervalisequalto’theestab-
lishedlimits,andifthetemperaturerisehasincreasedsincetheprevious
reading,thetestshallbecontinued.

4.6.6.2Temperatureriseaboveratedcurrent.Immediatelyfollowingthe
temperaturerisetest,ratedcontinuouscurrentofthecircuitbreakers(see
4.6.5),anadditionaltestof5minutesdurationshallbeconductedwiththe
currentincreasedto 150 percenton all maincontactsand spareauxiliary
contacts. At the end of this testthe temperatureriseof the hottestte~inal
shallnot exceedthe valuein 3.3.8.
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4 .6.6.3 Auxiliary devices temperature rise. The temperature rise of the

auxiliary devices shall be observed during the electrical endurance test of
4.6.2.

4.6.7 Shock. The circuit breakers with attachments shall be mounted

in the bottom compartment of the swftchgear unit as specified in 3.4.2.3,

(see 6.2.1) and shall withstand the grade A, type I shock requirements of
MIL-S-901 . Circuit breakers shall be tested in the closed position, while
carryin~ :kz~r rated ccr.tinuo”s current, and retested in ‘the crsn :??tci?r.

All attachments shall be energized to simulate actual operatin~ conditions.

A separate test sample may be submitted, or the circuit” breaker repaired and

recalibrated, prior to the submission for retest in the open position. circuit

breaker automatic overcurrent trip devices shall .be actuated during a maximum

blow on the shock machine, in order to ensure that the specified trip performance
is achieved. After the shock tests, circuit breakers shall be checked at several
calibration points to determine that the calibration falls within the limits of
the specified time bands.

4.6 .7.1 Performance under shock tests. When subjected to the H.I. shock
tests of 4.6.7, tbe circuit breaker:

(a) Shall not open when closed.

(b) Shall not close wlten open.

I (c) Shall continuously perform its intended functions with no more

than minor adjustments. The calibration shall remain within
the, specified limits.

Momentary opening of main and auxiliary contacts of not more than 0.02 second

is acceptable. No closing of contacts from the open position shall be accepted..

A recording oscillograph, or similar ‘instrument, shall be utilized to check
the operation of the circuit breaker under shock. Vibration test shall follow

this test.

4.6.8 Vibration. Circuit breakers with attachments shall be mounted as

specified in 4.6.7, and shall be subjected to type I vibration tests of
MIL-sTD-167-1 . The svicchgear unit shall be supported at each corner near the
top of the circuit breakqr compartment, by a 0.375-inch by 4-inch iron angle
brace, extending diagonally on a 30 degree angle to the platform of tbe vibration
machine. The tests shall be performed with the circuit breakers in the open

position and repeated with the circuit breakers in the closed position. During

the closed-position test, cbe circuit breakers shall carry their rated continuous

current. Attachments shall be energized during all teses, to simulate actual

operating per fortince.

4.6 .8.1 Performance under the vibration tests. The items listed in
4.6.7.1 and applicable to shock tests are also applicable to the vibration

tests, with the exception that no contact opening or chatter shall be accepted

during the tests.
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4.6.9Dielectricwi~hstandingvoltage.Dielectricwithstandingvoltage
testsofcircuitbreakersandattachmentsshallbemadeinaccordancewith
MIL-E-917,exceptasmodifiedbythisspecification.Testvoltagesshallbe
asspecifiedin3.3.11.Semiconductorsshallbeshortedduringthistest.
Pointsofapplicationoftestvoltagesshallbeasfollows:

(a)Circuitbreakersopen- betweenlivepartsandmetalparts,
whichareconsideredgroundpotential;between’lineandload
terminals.

(b)Circuitbreakersclosed- betweenlivepartsandmetalparts,
whichareconsidered.groundpotential;betweenterminalsof
oppositepolarity.

4.6.10Insulationresistance.Insulationresistanceofcircuitbreakers
andattachmentsshallbemeasuredwitha 500V testpotential,inaccordance
withMIL-E-917.Theinsulationresistanceshallbemeasuredbetweenpoles,
andbetweenpolesandground,whenthecircuitbreakersareclosed,andfrom
linetoloadterminalsofeachpolewhenthecircuitbreakersareopen.

4.6.11Testposition.Whericircuitbreakersareprovidedwitha test
position(see3.4.2.1.4and6.2.1),thecircuitbreakersshallbeplacedin
thetestpositionandoperatedmanuallyandelectrically,asspecifiedfor
thecircuitbreakertype(see6.2.1).Noenergizationofthemaincontacts
shallbeobserved.Controlcircuitryshallbeoperatedtoverifyenergization.

I 4.6.12Trip-freeoperation.Circuitbreakersshallbeopenedmanually
(whenmanualoperationisspecified)andelectricallywhiletheelectricclosi-ng
operationsarebeingperformed,toensurethatthecircuitbreakersaretrip-
freeinallpositions.Thisshallbedoneonceeachatstart,midandendof

I closingcycles.Theanti-pumpfeatur,eshallbecheckedatthistime. *

4.6.13Calibrationofovercurrenttripdevices.Testsforthecalibration
ofovercurrenttripdevicesshallbemadetodeterminethatthetripdevices
areinaccordancewith3.4.2.6.Theshort-timedelayandinstantaneousportions
ofthetripcharacteristicsshallbedeterminedbysuddenlyappliedsymmetrical
currents.Thetestsshalldeterminethecalibrationonthebasisofanyone
poleandtwopolesinseries,andthreepolesinserieswhenthreeovercurrent
coilsarefurnished.

4.6.13.1Solid-stateovercurrenttripdevices.Solid-stateovercurrent
tr%pdevicesmaybetestedwiththecircuitbreakersblockedintheclosed
position.Timingshallbemeasuredfromthetimewhenthepickupcurrentlevel.
isreachedtotheactivationofthecircuitbreakertripdevice. Actualim-
pactingofthemaincontactlatchofthecir+itbreaker,byactivationofthe
circuitbreakertripdevice,shallbeobserved.

4.6.13.2Time-currenttripcharacteristics.Circuitbreakersforqualifi-
cationinspectionshallbetestedtoobtainthefollowing:
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(a) Time delayed trip elements.

(1) Complete time-current trip band, with the long-time-delay

trip element set at minimum pickup current setting; the

short-time-delay trip element set at the standard pickup
setting, which most closely approximates 400 percent of
trip coil, or four times the sensor rating; and. with the

instantaneous trip element set at the maximum pickup
cucren L set Li.,g.

(2) Time-current trip band with the long-time-delay element set

at maximum pickup current setting, and the short-time-delay
and instantaneous trip elements set as in (a). Sufficient
data shall be obtained to determine the change in the trip
band caused by the change in the pickup setting of the long-

time-delay element.

(3) pickupcurrentfor each calibration. For the tests in (1)
and (2), at least three settings at minimum, middle and
maximum of each operating time and reset table delay shall
be taken at minimum and maximum) current values, so that
the limits of each time-current trip band may be determined

throughout the entire operating range. A minimum of five

readings shall be taken for each calibration.

(b) Inst&ttaneous trip elements. At least 3 readings each at minimum,
middle, and maximum shall be taken of the current required for

instantaneous tripping of the circuit breakers, to determine

that the setting is within the specified limits. Special care ~

shall be exercised when the instantaneous element is set at a

high value, to avoid damage to the circuit breaker.

4.6.14 Withdrawal lockout mechanism. With the removable components of the

circuit breakers in the connected position and the circuit breaker in the closed
position, an attempt shall be made to withdraw the removable components of the
circuit breaker co determine whether the withdrawal lockout mechanism meets

the requirements of 3.&.2 .l.3. The test shall be repeated with the removable
components in the withdram position, while insertion of a closed circuit breaker
is attempted.

4.6.15 Electric closing mechanism. Closing operation within the applicable
voltage range of table 111 shall be observed. The time required for the closing
of electrically operated circuit breaker shall be measured from the moment that

nominal voltage is applied to the @osing circuit (see 3.4.2.2.3.2).When a
charging mechanism is provided, the circuit breaker shall be electrically operated
by reducing the voltage below the minimum operating voltage, in increments Of

aPPrOxi~telY 1 percent of operating voltage, until the charging mechanism
fails to operate. This voltage shall be held for 15 seconds without damage or
misalinement of any part of the circuit breaker. This test may be done during

the final 25 operations of the endurance test (see 4.6.2).
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4.6.16Secondarydisconnectingdevices.Contactsofsecondarydiscon-
nectingdevicesshallbesubjectedtoa short-timecurrentof250A atrated
voltagefor3 seconds.Noweldingtogether,burning,orpittingofthecontacts
shallbeobserved.

4.6.17Indicatorlight.Whenfurnished(see3.4.2.8and6.2.1),the
indicatorlightshallbeenergizedtoverifyfunctionability.

4.6.18Auxiliaryswitches.Auxiliaryswitchesshallbeopenedwhile
carryingthe~i=b~;~;~-in~uctiveandInductivecurrentsintableVIIand
3.4.2.7.1.Acircuitwiththeinductanceofthecircuitbreakershunttrip
coil,shallbeusedasthetestcircuit.Noburningorpittingofthecontacts
shallbeobserved.Thistestmaybedoneaspartofendurancetest(see4.6.2).

4.6.19Hold-closedmechanism.Whenfurnished(see3.4.2.10and6.2.1),
thehold-closedmechanismshallbeoperatedwhileanoverloadconditionis
simulated,todeterminethatthecircuitbreakerscanbeclosedfromanopen
positionorheldclosed.Releaseofthehold-closedmechanismshallresultin
theopeningofthecircuitbreaker.

4.6.20Undervoltagetripdevice.Whenfurnished(see3.4.2.12and6.2.1),
theundervoltagetripdeviceshallbeoperatedtodeterminethatthedevice
operatesintheapplicableoperatingvoltagerange,tripsthecircuitbreakers
belowtheapplicablemaximumdropoutvoltage,andpicksupattheapplicable
minimumpickupvoltage.Thedeviceshallbeoperatedfor5unitoperationseach
atminitiumandmaximumoperatingvoltages.Thistestmaybedoneduringfinal
25operationsoftheendurancetest(see4.6.2).

4.6.21Shunttripdevice.Whenfurnished(see3.4.2.13and6.2.1),the
shunttripdeviceshallbeoperatedtodeterminethatthedevicetrips-the
circuitbreakerintheapplicableoperatingvoltagerange.Thedeviceshallbe 2
operatedfor5unitoperationseachatminimumandmaximumvoltage.Thistest
maybedoneduringfinal25operationsoftheendurancetest(see4.6.2).

4.6.22Undervoltagelockoutdevice.Whenfurnished(see3.4.2.14and
6.2.1),theundetvoltagelockoutdeviceshallbeoperatedcodeterminethatthe
deviceoperatesintheapplicableoperatingvoltagerange,picksupbelowthe
applicablemaximumpickupvoltageandpermitsclosingofthecircuitbreaker.
Prohibitsclosingofthecircuitbreakerwhendeenergized.

5. PACKAGING

(Thepreparationfordeliveryrequirementsspecifiedhereinapplyonlyfor
directGovernmentacquisitions.Fortheextentofapplicabilityoftheprepara-
tionfordeliveryrequirementsofreferenceddocumentslistedinsection2,
see6.5.)

5.1Preservation-packaging,packingandmarking.Circuitbreakers,attach-
ments,andmanualsshallbepreserved-packagedlevelA orC,packedlevelA,B,
orC as specified(see6.2.1)andmarkedinaccordancewithMIL-E-”17555.Special
markingshallbeasspecified(see6.2.1).
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5.2 Use of IOOse-fill material.

5.2.1 For domestic shipment and early equipment installation and level C

packaging and packing. Unless otherwise specified by the contracting accivity

(see 6.2.1), use of loose-fill material for domestic shipment, early equipment

installation, level C packaging, and packing applications such as cushioning,
filler, and dunnage is prohibited. When specified, unit packages and ,containers

(interior and exterior) shall be marked and labelled as follows:

“cAUTION

Contents cushioned etc. with l.oose-fill material:

Not to be taken onboard ship.
Remove and discard loose-fill material before shipboard storage.

If required, recushion with cellulosic material bound fiber,
fiberboard, or transparent flexible cellular material.’”

5.2.2 For level A packaging and level A and B packing.
material is prohibited for level A packaging and level A and

tions such as cushioning, filler, and dunnage.

5.3 Sensitive electronic items.

Use of loose-fill

B packing applica-

5.3.1 Lead and terminal protection. Lead or terminal configurations
shall be maintained as manufactured without causing loads or stresses capable

of causing damage to the item. Protection shall be by means of a carrier,

container design, or inserts of noncorrosive, electrostatic-free supporting
materials. Materials used to maintain item position and lead or terminal con-
figuration shall permit item removal and replacement without damage to the item. .

5 .3.1.1 Carrier. Carriers, when used for additional protection of

miniature elec-items, shall be of such strength to prevent damaging
resonances, shocks, and electrostatic charges to the sensitive item(s)..
Anchoring or securing of the item, leads, or terminals within the carrier
by means of tape or adhesive is prohibited. The carrier shall maintain
physical separation and manufactured configuration of the item leads or
terminals during packaging, handling, transportation, storage/stowage, and
for testing operations. The carrier shall permit safe and easy removal,

inspection, and item replacement, and shall be designed without sharp edges

to preclude subsequent damage to the item and packaging materials methods.

5.3.2 Wraps and cushioning materials. Wraps and cushioning, when
required for additional protection, shall be noncorrosive and in compliance

with the requirements of MIL-P-116, and shall not crumble, flake, powder, or
shed. Wraps or cushioning in direct contact with the electrostatic sensitive
item(s) shall conform to the electrostatic protection requirements specified

herein (see 5.3.4).

I

5 .3.3 Unit protection. Unless othervise specified (see 6.2.1), sensitive
electronic items subject co degradation from electrostatic, electromagnetic

forces, or both shall be unit pcotected in accordance with methods IA or 11
of MIL-P-116, except as specified under detail req”iremeitts (see 5.3.4).
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5.3.4Electrostaticprotection.Itemsadverselyaffectedbyelectro-
staticfieldforcesshallbeprovidedaninitialwrapofmaterialconforming
toMIL-B-81705,typeII,orcushionedinmaterialconformingtoPPP-C-1842,
type111,’styleA orB,andunitpackagedinheat-sealedbagsconformingto
MIL-13-117,type.1,classF,style1. Alternatively,reclosablecushioned
pouchesconformingtoMIL-P-81997,type1or11maybeusedinlieuofthe
initialwraporcushioning.Noncorrosiveconductivematerial(s)shallbe
appliedtoallexposedleadsandconnectorpinstomaintaina commonpotential.
Thisistoprotecttheitem(s)fromelectrostaticcharge(s)thatmaybeen-
counteredduringhandling.

5.3.4.1Packagingmaterials.Packagingmaterialscurrentlycoveredby
title,scope,orintendeduseunderGovernmentspecification(s),butmodified
aselectrostatic-freematerial(s),ornewlydevelopedelectrostatic-free
packagingmaterial(s)notcoveredbya Governmentpackagingmaterialspecifi-
cation(s)areencouragedforuse.Useofsuchmodifiedornewlydeveloped
electrostatic-freepackagingmaterial(s)willbepermittedsubjecttothe
contractingofficer’sdeterminationthat(a)thephysicalpropertiesofsuch
material(s)areequaltoorbetterthansimilarlyconstructedmaterial(s)
coveredundera requiredGovernmentpackagingmaterialspecificationand,
(b)thatsuchmaterialssatisfytheelectrostaticdecayraterequirementof
MIL-B-81705. Thematerialmanufacturer/supplierorcontractorshallfurnish
totheGovernmentinspectorforreview,documentedproofofconformanceto
therequirement-sspecifiedherein,certifiedbyanacceptabletestinglaboratory.
Uponsubmissionforacceptance,copiesofthecontractorsdocumentproofshall
befo-ardedtothecontractingofficerpackagingactivity.Thedecisionofthe
contractingofficershallbefinalastotheacceptabilityornon-acceptabilit
ofthepackagingmaterialandthedecisionshallnotbesubjecttoreviewunder
thedisputesclauseofthecontract.Whensuchmaterialsareacceptable,unit
packagingshallbeinaccordancewiththeproceduresforelectrostaticprotection

5.3.5 Electromagneticprotection.Unlessotherwisespecified(see6.2.1),
item(s)subjectto damageby electromagneticforcesshallbe unit packagedin
heat-sealed,barrierbagsconformingtoMIL-B-117,typeIorII,classE,
style1ortypeI,classF,style1. WhenMIL-B-117,typeIorII,classE,
style1bagsareselectedandused, the barrier material shall also contain a
laminateOf aluminumfoilas well as meetingthe requirementsof MIL-B-117.

5.3.6Electromagneticandelectrostaticprotection.Whentheitem(s)
requiresbothelectromagneticandelectrostaticprotection,unitpackagingshall
beasspecifiedunderelectrostaticprotection(see5.3.4).

6. NOTES

6.1Intendeduse.Circuitbreakersandtheirattachmentscoveredby
thisspecificationareintended-foruseinNavalshipboardapplications,as
a devicewhich:

(a)Uaintainsa closed circuit whenclosed.
(b) Maintainsan open circuitwhenopen.
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(c) Interrupts the circuit under normal operation (current not in

excess of the rated continuous current of the circuit breaker)

arid under abnormal conditions (currents in excess of the raced
continuous current of the circuit breaker, such as a short
circuit) im accordance with the intended operation of the trip
devices. In annlication. circuit breakers are selected whose. .
raced short-circuit current is as great or greater than the

maximum current which they may be called upon to intwrrupt.

6.2 Ordering data.

6.2.1 Acquisition requirements. Acquisition documents should specify

following:

the

(a)

(b)

(c)

(d)

(e)
(f)

(g)

(h)

(i)

(~)

(k)

(1)

(m)

(n)

(0)

(P)
(’q)
(r)

(s)

Title, number, and date of this specification.

Type required (see 1.2 and table 1).
Creepage and clearance set spacirtgs and enclosure type, if

other than set C spacings and enclosed type of enclosure
(see 3.3.3.1).

Quantity of special tools, if required (see 3:3.13).

Insulated barriers, if required (see 3.4.1.6).

Test position, if required (see 3.4.2.1.4).
Manual operation for circuit breaker types AcB-900RC, ACB-901R,

ACB-902R or ACB-2000RC, if not required (see 3.4.2.2.3.1).
Electrical operation and voltage rating for circuit breakers,
if required (see 3.4.2.2.3.2).

Mounting location of transformer, if required, for electric
closing power (see 3.4.2.2.3.2).

Number of manual operating handles required for electrically
operated circuit breakers (see 3.4.2.2.3.2).

Applicable swftchgear unit for circuit breaker enclosure

(see 3.4.2.3).
Types of overcurrent protection required (see 3.4.2.6):

(1) Overcurrent coil rating and use - (see 3.4.2.6.2)
(2) Long-time-delay - required pickup current setting

(see 3.4.2.6.3).

(3) Short-time-delay - required pickup current setting

(see 3.4.2.6.4.2) and time band (see 3.4.2.6.4.1).
(4) Instantaneous - required pickup current setting

(see 3.4.2.6.5).

Secondary disconnecting devices, quantity required

(see 3.4.2.7).
Zndicator light vich lens color, if required; indicate special

type, Lf,required (see 3.4.2.8).
Special auxiliary switches, if required (see 3.4.2.9).
By-pass switches, if required (see 3.4.2.10).
Iiold-closed mechanism, if required (see 3.4.2.11).

Undervoltage trip device, if required; voltage rating and

connection to line or load terminals (see 3.4.2.12).

Shunt trip device, if required (see 3.4.2 .2.4.2 and 3.4.2.13);

voltage rating. If 120s nominal voltage selected, specify

whether trip current exceeds 30 A (see table IX).
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.(t) Undervoltagelockoutdevice,if required(see3.4.2.14,).
(u)Enclosureprovisionfortemperaturerisetests(see4.6.6).
(v)Enclosureprovisionforshocktests(see4.6.7).
(w)Preservation-packaging,packingandmarking(see5.1).
(x)Specialmarking(see5.1).
(Y)Loose-fillmaterialused,ifspecified(see5.2.1).
(z)Unitprotectionmethodotherthanspecified(see5.3.3).
(aa)Unitpackagingotherthanspecified(see5.3.5).’

6.2.2Datarequirements.Whenthisspecificationisusedinanacquisi-
tionwhichincorporatesaDDForm1423,ContractDataRequirementsList(CDRL),
the,datarequirementsidentifiedbelowshallbedevelopedasspecifiedbyan
approvedDataItemDescription(DDFom1664)anddeliveredInaccordancewith
theapprovedCDRLincorporatedintothecontract.WhentheprovisionsofDAR
7-104.9(n)(2)areinvokedandtheDDForm1423isnotused,thedataspecified
belowshallbedeliveredbythecontractorinaccordancewiththecontractor
purchaseorderrequirements.Deliverabledatarequiredbythisspecification
iscitedinthefollowingparagraphs:

Paragraphno.Datarequirementstitle ApplicableDIDno. -
3.6 Drawings,engineeringand DI-E-7031 Level3

associatedlists Designactivity
designation-
contractor
Drawingnumber
contractor
Partslist-
contractor
Deliveryofhard -
copy- contracting
activity

3.6 Certificationdata/reportUDI-A-23264Includeclassifica-
tiontablefigure15

3.6 Manual,technical:
preliminary DI-M-2043 MIL-M-15071,typeI
final DI-M-2044

4.1.1 Inspectionsystemprogram
plan DI-R-4803 MIL-I-45208

4.1.2 Reports;test DI-T-2072

(DataItemdescriptionsrelatedtothisspecification,andidentifiedin
section6willbeapprovedandlistedassuchLnDoD5000.19L.,Vol.II,AMSDL.
Copiesofdataitemdescriptionsrequiredbythecontractorsinconnectionwith
specificacquisitionfunctionsshouldbeobtainedfromtheNavalPublications
andFormsCenterorasdirectedbythecontractingofficer.)

6.2.2.1Drawings.Drawingsshallincludetheminimuminformationshown
onfigure15.Whenacircuitbreakerisa partofanassembly,suchasa
switchgearunit,Individualcircuitbreakerdrawingsneednotbefurnished.
Theapplicabledrawingsshall,however,beindicatedontheswi.tchgearor
assemblydrawingstogetherwithcompletedescriptivedataforthecircuitbreaker.
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6.2.2.2 Certification data. Certification data sheets shall include

applicable data listed on the identification plate and classification table
shown on figure 15.

6 .2.2.3 Manuals. A separate technical manual shall be prepared for each

circuit breaker type. These manuals shall be bound as a separate book and
titled in accordance with MIL-s-16036, to be inserted in the switchboard

technical manual.

6.2.2.4 The data requirements of 6.2.2 and any task in sections 3, 4, or

5 of this specification required to be perfomned to meet a data requirement may

b= waived by the contracting/acquisition activity upon certification by the
offeror that identical data were submitted by the offeror and accepted by the
Government under a previous contract for identical item acquired to this

specification. This does not apply to specific data which may be required for
each contract regardless of whether an identical item has been supplied previ-

ously (for example, test reports).

6.3 With respect to products requiring qualification, awards will be

made only for products which are at the time set for opening of bids, qualified

for inclusion in the applicable Qualified Products List QPL-175S7 whether or
not such products have actually been so listed by that date. The attention

of the contractors is called to these requirements, and manufacturers are

urged to arraige to have the products that they propose to offer to the Federal

Government tested for qualification in order that they may be eligible to be

award ed, contracts or orders for the products covered by this specification.

The activity responsible for the Qualified Products List is Naval Sea Systems

Command, SEA 55Z3, Department of the Navy, Washington, DC 20362, and infor-
mation pertaining to qualification of products may be obtained from thst

accivity. Application for Qualification tests shall be made in accordance

with “Pr&isions Governing Qualification SD-6” (see 6.3.1).

6.3.1 Copies of ..Provisions Governing Qualification SD-6- may be obtained
upon application to Commanding officer, Naval Publications and Forms Center,
5801 Tabor Aveiue, Philadelphia, PA.19120.

6.4 Disposition of tested circuit breakers. Circuit breakers which have
passed qualification tests may be given a class B overhaul and sold to the

Government for use as a replacement circuit breaker. These circuit breakers

are not to be used for new ships unless otherwise exempted by the cognizant
Supervisor of Shi?buildfng.

6.5 Definitions. Circuit breaker terminology used in this specification

is in accordance with common commercial technology, except as noted below.
Commonly ’used terms can be found in AWSI C37,1OO.

6.5.1 By- pass switch. A by-pass switch is a normally closed limit switch

connected to the statiouaty secondary contacts in parallel with a normally
closed auxiliary switch.

6.5.2 Charging motor. A charging motor is the motor which moves the
closing spring or springs to the position necessary, so that the spring(s) has

(have) sufficient Eorce to close the circuit breaker.
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6.5.3Closingrelease.A closingreleaseisanelectricalormechanical
devicewhichreleasesthechargedspringstoclosethecircuitbreakercontacts.

6.5.4Closingspring.A closingspringisa springwhichsuppliespower
forclosingthecircuitbreaker.

6.5.5Enclosure.SeeNIL-STD-108.

G.5.6Hold-closedmechanism.Ahold-closedmechanismisamechanism
whichrendersthetripdeviceandtrip-freemechanismineffective,thusper-
mittingthecircuitbreakertobeclosedfromtheopenpositionorbeheld
closedwhenintheclosedpositionagainstanoverload,aslongasthehandle
ofthehold-closeddeviceisheldinpositionbytheoperator.

6.5.7Lockoutmechanism.A lockoutmechanismmechanicallypreventsthe
circuitbreakerfromclosing,eitherelectricallyormanually.

6.5.8Operatingmechanismofa circuitbreaker.Theoperatingmechanism
ofa circuitbreakerisapower-operatedormanualmechanism,bywhichthe
contactsofallpolesofthecircuitbreakerareactuated.

6.5.9Operatingtimeofa circuitbreaker.Theoperatingtimeofa
circuitbreakeristhetotaltimeintervalofelapsedtime,fromthemoment
ofenergizingthecircuitbreaker’stripcoiltothecompletionofthein-
terruptionofthecircuitatratedvoltage.

6.5.10Overcurrentdevice.Anov;rcurrentdeviceisanassemblywhich-
detectsacurrentexceedinga predeterminedvalueandwhichwilldirectly
initiateanoperationofthecircuitbreakertripmechanism. >

6.5.11Overcurrentcoil.Overcurrentcoilisa thermalormagneticover-
currentdevice.

6.5.12Overcurrentsensors.Overcurrentsensorsareelementsassociated
withelectricalovercurrenttripdevices,whichsensecurrentmagnitudeand
supplyacorrespondingsignal

6.5.13Pick-upsetting.
a tripelementbetween30and

toanelectricalnetwork.

Theaverageminimumcurrentrequiredtoactivate
70”Cambienttemperature.

6.5.14Rateda.c.short-circuitcurrent.Therated-a.c.short-circuit
currentofa circuitbreakeristhestatedlimitofavailable(prospective)
current,atwhichitshallberequiredtoperformitsshort-circuitcurrent

I dutycycleatratedmaximumvoltageandfrequencyundertheprescribedtest
conditions.

1 6.5.15Ratedcontinuouscurrent.Theratedcontinuouscurrentofa
circuitbreakeristhestatedlimitinrmsamperesatratedfrequency,ord.c.
amperes,whicha circuitbreakerwill carrycontinuouslyunderstatedambient
conditionswithouteithertrippingor exceedingthe limitof observabletemper-
aturerise.
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Raced d.c. short-circuit current. The rated d.c. short-circuit

circuit breaker is the designated limit in available (prospective)

sustained current at the specified operating voltage, at which it shall be
required co perform its short-c iicuit current duty cycle at rated maximum

voltage, under the prescribed test conditions.

6.5.17 Rated .shorc-time current. The rated short-time current of a

circuit breaker is the designated limit of available (prospective) current at

which it shall be required to perform its short-time current duty cycle at

rated maximum voltage under the prescribed test conditions.

I

I

I

6.5.18 Removable element of a circuit breaker assembly. The removable
element of a circuit breaker assembly is that portion which carries the circuic -
switching and circuit-interrupting devices and the removable part of the primary

and secondary disconnecting devices. It can be withdrawn from the stationary
element for ~intenance purposes.

6.5.19 Resettabledelay of a circuit breaker. Reset table delay is
defined as the maximum time the circuit breaker will carry current in excess of
the pickup current setting and still reset when the circuit current is suddenly

reduced without interruption to the rated continuous current of the circuit
breaker.

6.5.20 Stationarycomponentof a circuitbreakerassembly. The stationary
component of a circuit breaker assembly is that portion which is bolted to its

enclosure and to which external current-carrying connections are made. The

removable component of the circuit breaker assembly can be inserted (connected) -

into the stationary component or withdrawn (disconnected) from it.

6.5.21 Terminal. The terminal is the end of the stationary primary dis-
connect to wh-rnal bus or cable connections are made.

6.5.22 Total clearing time of a circuit breaker. Total clearing time is
the maximum time, measured from when current reaches a trip value, until the

interruption is completed and consists of the mechanical operating time, the
arcing time and the intentional delay time of the circuit breaker. The total

clearing time is represented by the upper limit of the time band envelope on
the applicable time-current characteristic curve.

6.5.23 Trip device, a.c. solid-state overcurrent. An a.c. solid-state
overcurrent trip device obtains its tripping energy from the circuit breaker
current via an overcunent sensor. This energy 1s supplied to an electrical

network, which in turn operates a trip mechanism.

6.5.24 l’rip device, d.c. solid-state overcurrent. A d.c. solid-state

overcurrent trip device obtains ics tripping energy from a preferred concrol

source and senses current levels via a low-powered sensor. This energy and

signal is supplied to an electrical network, which in turn operates a trip
mechanism.

6.5.25 Trip device, electromechanical overcurrent. An electromechanical

overcurrent trip device operates directly by circuit breaker current to mechani-
cally trip the circuit breaker on overcurrent. The current through the circ”i~

breaker directly provides the ❑agnetic force to trip the circuit breaker.
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6.5.26Type.Thecircuitbreakertypeisa designationusedtodif-
ferentiatepe-stancecharacteristics.

6.5.27Undervoltagelockoutdevice.Asolenoiddevicewhichwilltrip
thecircuitbreakerwhenthevoltagetothedevicefallsbelowa predetermined
value.

6.5.28Withdrawalinterlockmechanism.Amechanicaldeviccewhichwill
preventthemainstudsfrombe~~gdisconnectedwhilethecircuj,tbreak~~1s
closed.

6.6Crossreferenceofclassification.Thefollowingisa comparisonof
theclassificationbetweenMIL-C-17578A(SHIPS)andMIL-C-17587B(SH).

MIL-C-17857A(SHIPS)MIL-C-17857B(SH)

ACB640R
ACB900RC
ACB901R
ACB1600R
ACB1600HR
ACB1600HRC
ACB2601R
ACB3200HR
ACB4000HR

ACB900R
ACB900RC
ACB90LR
ACB2000R
Deleted
ACB1600HRC
ACB2601R
ACB3200HR
ACB4000HR

TheclosingcircuitofelectricallyoperatedcircuitbreakersoftypesACB640R,
replacedbyACB900RandACB1600R,replacedbyACB2000R,requiresanadditional
state-of-the-artmodification.Inorderforthesetypestobeusedasdirect
replacementofawiringchangemustbemade.

6.7Sub-contractedmaterialandparts.Thepreparationfordelivery
requirementsofreferenceddocumentslistedinsection2 donotapplywhen
materialandpartsareacquiredbythecontractorforincorporationintothe
equipmentandlosetheirseparateidentitywhentheequipmentisshipped.

6.8Provisioning.ProvisioningTechnicalDocumentation(PTD),spare
parts,andrepairpartsshouldbefurnishedasspecifiedinthecontract.

6.8.1Whenorderingsparepartsorrepairpartsfortheequipmentcovered
bythisspecification,thecontractshouldstatethatsuchsparepartsand
repairpartsshouldmeetthesamerequirementsandqualityassuranceprovisions
asthepartsusedinthemanufactureoftheequipment.Packagingforsuch
partsshouldalsobespecified.

6.9Changesfrompreviousissue.Asterisksarenotusedinthisrevision
toidentifychangeswithrespecttothepreviousissue,duetotheextensiveness
ofthechanges.

Preparingactivity:
Navy- SH
(Project5925-N086)
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